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GOES-12/Terra, Sep 2009, Land GOES-12/Terra, Sep 2009, Ocean

• Gain difference is .8169 for ocean and 0.7465 for land, a 9.4% difference

• Space count is 30.6 for ocean and 46.9 for land, a 16 count difference 
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Ocean Forest

G-12  317.5

Terra  329.1

High CloudLow Cloud

G-12  199.3

Terra  200.8

G-12  19.4

Terra  17.4

G-12  39.9

Terra  24.6

• SCIAMACHY pseudo radiances in blue boxes
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Land
Ocean

• Use all SCIAMACHY footprint that fall within the GEO/LEO equatorial domain

• Derive spectral correction using cubic fit for land and ocean separately
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GOES-12/Terra, Sep 2009, 

Land

GOES-12/Terra, Sep 2009, 

Ocean

• Gain difference is 0.805 for ocean and 0.819 for land, ~1.7% difference (9.4%)

• Space count is 30.1 for ocean and 26.0 for land, ~ 4 count difference     (16)
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• Only use ocean geo-type for ray-matching, since spectral correction is minimal
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• All methods GOES-12/Terra, GOES-12/Aqua ray-matching, desert and DCC 

calibration are independent referenced to Aqua-MODIS

• Combine methods by weighting inverse of the standard error of the regression

Combined calibrationIndependent calibrations
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CERES BB BRDF 0°<VZA<90°VIRS reflectance 0°<VZA<45°

• Work in progress: Preliminary VIRS models to be tested

• Following results use CERES BDRF
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• Currently use a threshold 

of SZA=55°

• CERES BDRF is 

broadband and may have 

more absorption then the 

visible window channel
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NOAA-16 NOAA-16 with all GEOs combined
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• Note the consistency between DCC and desert calibration

• Preliminary desert result using VIRS model, DCC to as SZA<55°

• Some GEOs need further investigation 

heidinger

Desert brown asterisks

DCC black circles
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• LaRC ~3% lower than Heidinger in absolute calibration

• Similar temporal trends as Heidinger

• Average of all GEO/AVHRR gains is similar to DCC trends

SZA>55°
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NOAA-9 1 Dec 1986, 19:50 UTC

Before After
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GCP total: 377

Correction applied:

delay = 22.47 sec

roll = -0.198 deg

yaw = -0.136 deg
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AVHRR Channel 2 GAC image 

displacement relative to a reference 

MODIS cloud-free composite image. 

Displacements were calculated by means 

of image matching at 250 pre-selected 

cloud-free ground control points. Different 

groups of points correspond to different 

cloud-free areas of the AVHRR granule.

NOAA-9 1986-DEC-01, 19:50 UTC.

Same set of displacements after the 6-

iteration navigation correction process which 

includes the ortho-correction. The 

displacement residuals are well below the 

GAC pixel size of 3x5 km.

by K. Khlopenkov (SSAI), 

2011.
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Before After

COD

Cloud optical depth (COD)
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Aqua RGB         CERES Mask AVHRR Mask    CERES-AVHRR

• AVHRR mask still needs tweaking, more in polar regions
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Cloud Fraction

N18 vs Aqua, April 2008

Daytime

• patterns & magnitudes very 

close except polar regions

• CERES < AVHHR over mid-

latitude storm tracks

- 4-km resolution may reduce 

hole detection 

• CERES > AVHRR over trade 

Cu & stratCu

- extra hour (1330-1430 LT)

could reduce those cloud 

types a few percent
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Cloud Fraction

N18 vs Aqua, April 2008

Night

• patterns & magnitudes very 

close except polar regions

- poles need work

• CERES < AVHHR over south   

mid-latitude storm tracks

- 4-km resolution may reduce 

hole detection 

• CERES > AVHRR over trade 

Cu & stratCu

- resolution?

• CERES > AVHRR over tropical 

convective areas: thin cirrus

- lack of CO2?

- sensitivity of T11-

T12?
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Cloud Effective Pressure

N18 vs Aqua, April 2008

Water Cloud, Daytime

• patterns and magnitudes very 

close

• p(CERES) <  p(AVHHR) over 

some higher water clouds & vice 

versa over some near-coast 

ocean areas

- constant lapse rate 

used for AVHRR

- region-dependent 

lapse rate used for 

CERES

- slightly different 

sampling 
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Cloud Effective Pressure

N18 vs Aqua, April 2008

Ice Cloud, Daytime

• similar patterns & magnitudes

• p(AVHRR) <  p(CERES) over 

tropics & polar regions

- MODIS CO2 channel 

has big effect on thin ice cloud 

height

- may need IR 

only method
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N16 vs G8/G9/GMS5/Met5/Met7

• LaRC N16  ~7% > NOAA gain; N18 ~6% > NOAA gain

• LaRC N16 ~1.8% < Heidinger; N18 ~3.5% < Heidinger

• Similar temporal trends as Heidinger
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Zonal Cloud Fraction Comparison, Day, April 2008
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Zonal Cloud Fraction Comparison, Night, April 2008
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• Completed semi-automated integration software for DCCT & NSRT calibrations

• Completed preliminary AVHRR calibrations (N9, 11, 14,16, 18)

• Evaluated MODIS data to establish references and uncertainties

• Perform desert site calibrations

• Calibrated GEOsat calibrations (1985-present)

• Set up global automated cloud analysis system to apply to AVHRR

• Developed automated navigation & filtering methods

• Analyze initial AVHRR data (N18)

• Computed SRF ratios from SCHIAMCHY data

• Refine polar retrieval method to incorporate improved snow albedo and SIST

• Perform final calibrations AVHRR (N9-N19)

• Set up website to provide calibration and cloud results

• Coordinate with NCDC to archive results

• Perform cloud retrievals on AVHRR data (N9, N11, N14- N19)

• Compare desert site calibrations to NSRT-DCCT results

• Document GEOsat and AVHRR calibrations (1991-2010)

• Update MODIS calibrations

• Complete record of AVHRR and GEOsat calibrations to 1978

• Complete cloud analyses for AVHRR through 1978 (N5 – N10)

• Complete error analyses & validation

• Provide final reports on TCDR and FCDRs

• Document results in journal articles

Year 1

Year 2 

Year 3
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v. June 2010
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